Mouse kidney expresses mRNA of four highly related sodium-glucose cotransporters: regulation by cadmium.
To study the molecular mechanism responsible for cadmium-induced Fanconi syndrome, an in vitro mouse model has been used. We have previously shown that exposure of primary cultures of kidney cortical cells to micromolar concentrations of cadmium inhibited uptake of the glucose analog, [14C] methyl alpha-d-glucopyranoside (AMG) (261 mCi/mmol, NEN), and decreased mRNA levels of two kidney sodium-glucose cotransporters (SGLTs), SGLT1 and SGLT2. We also isolated partial cDNA of another member of the SGLT family, SGLT3-b, from cultured kidney cells and observed that cadmium exposure increased the abundance of its mRNA. In this study, we investigated the effect of cadmium on the second mouse kidney SGLT3 isoform, SGLT3-a. We also examined which SGLTs were transcribed in vivo. Cadmium was added to the confluent primary cultures of kidney cortical cells at concentrations of 5, 7.5, and 10 micromol/L. After 24 hours, uptake of [14C]AMG was measured and total RNA was extracted for semiquantitative reverse transcription-polymerase chain reaction (RT-PCR) of SGLT3-a. Also, cDNA from whole kidneys of mice was used in PCR with primers specific for each SGLT. A partial cDNA sequence of SGLT3-a and the full-length cDNA sequence of SGLT3-b were obtained from their respective PCR clones. Exposure of cortical cells to 5 micromol/L cadmium increased SGLT3-a mRNA level 3.4- +/- 0.78-fold (mean +/- SEM, P < 0.03, N = 5). mRNAs of SGLT1, SGLT2, SGLT3-a, and SGLT3-b were simultaneously present in cDNA samples from whole kidneys of mice. SGLT3-b cDNA sequence was revised from its predicted sequence to encode a 660 amino acid protein. Reabsorption of glucose in mouse kidney may involve four SGLTs. Cadmium affects mRNA expression of all four SGLTs in vitro.